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SECRET
R

I/xiia £•

Tho "^«u«noaca «n*la In aaat tantral TarinatiM 1* 41vialU.o 

into ft** litfcoOaglc urdu 4*4i poralat «*ar larfo

14 -X* ~H»nf«« it, thiliMJMMi In «O0% agO

flat and Ar«9 of taiHo* *n« M?*l« jm*»bly «MMLA« «ieh 

flat qa*r\m «U% oM MM olqr* *^ "fpovo v» hov« MMnl*t«d 

IP a Wood, <*JUt, ob^Uov Ma* Th^ •bundaoi plant M 

«i tr.« (WpotlUoa «f Hi« uivda^ and 

of dotrltal a«tt4r proba> ly otuooi ito 

A lart « «r«m IK0 bton itaiioi qreWMtfaftUy, tout only o oiall 

part of tht oBOjAc* bar* bate aja*p*U ^onol»aioii9

tho cradoa of

rarloua unlta dlffar BaHcadlr* bat that a glv«D unit )iaa a 

noarlr f^rmotant <?ra4* oror a larea arva. A 7-faat ufdt of black 

onajia oaar v c

and a l>foot iaoarval near tha top about 0^007 paroarU A I'Vfbot 

bad of m Gfc *'•!• woald ooxrtalii ab«Kt t»J^5 toaa of >aroKiai pa 

adla. l^sxxi&Mv* data iniloaU Ui«^ ^oh ahala \iartarllaa 

amndrod o*>ft*o flUJO aa«r ^a Xaatan HUhiatrt BU and 

aa a an<r oamUr ar«a farther tMt but at d^toa of 300 to 

2,000 f tat«

In aaparlMitaa adit iaritoato* ttet VJ>« ^aXa oaa &• Urtad 

aaaily* StriOTlwt ooarmttona art lapraetiea'&a in aoat of T 

baoaiiaa of ftaavj orartordan or rart -'ajuo cr artt

in parU of iCaotaoVr. Q



ty ••rllor worl «r» }/ hart lndlc*t«d (I) that th*

J. 
a*

X* CU t «r.f
ttf «• Gbia WT«r

Of

of

!• no% dlrcoU/ r«Ut«4 to

ba* ir-w i.n enarai 01

boon tor ff*

«i tfc*

A mass? of th* miidrop^ All of tt 

to uj« infoNwupo in

iv th« M«t I*UO*fltlT» of

ml (f)

in

>it^ «t*rt«d la 

of L« ^* O

frill VOfffcf «tttf 7* *% ' 

* *»vt of Ite 

* &• %il%h§ Acdnv ftrovn^ L*

SECRET



f
gcopt of prEoent invoatigatSona

Tha proavnt inttatigattot! waa planaad aa a thorou^. atudy of 

tha blaok ahala in ordar t« loam aa anoh aa poaaibla about (1) tho 

dlttributloa and quantity of wraritMi in too ahala, and (2) tha 

stratigraphy, origin, and ganoral goology of tba atoala*

To adiioYo tit a firat dbjoctivo, aamploa have boon takan at 

about 5-nll* IrrUrvala along moat of ^o Laotam Hlchlaad ftia* at 

about 5-* to fr-adlo iotomla in iho 3oquatotii« falloy of oaatom 

Tonnoaaoot and at amch dosar iriterrala (alxix^t J alloa) in parta 

of Hock 1 (000 aaaoapajaying a*') *>aro tho firat work waa dona* 

Block 1 vaa ehoaan for tha flrat work booauaa prcrlotta imraati- 

gatlont had indicated a relatlvoly hifh eoncoiitratlon of uranium 

in that gonaral aroa, and b«e*ui« of tha mtrcr rood outeropa* Four 

goad ooroa of tha at>ala war« o^t^inod at dap via 01 55 »- 360 foot 

itiiot) affordod froaK aanplaa of tha rook for axMOyaia aa wall aa 

additional information about the aub^mrfaoa 11 «tributton of tha 

uranium and about tho ttrmti^raphy, Tha drilling contraot waa 

oaneallad In tho aowawr of 1948 at tho raojciaflt of tha Atondc 

Knarfy ComvAaaion. An oaaontlally eoapiata cora of tha 

ma ofetainad from Via MagnolU Oil Go^ojrjr'a lo. 1 Pattaraoo 

wall at Oruetlif Orondy County (aooth adga, Blodk 2, looalitgr 

10!*-1 on map). This ooro waa obtaioad throui^ ttoa ganaroaltar of 

tha iaigno.11 a officials, L&tor a gxs*+-T*y IOJP waa nada of tho woll 

at tha roqueat of tha 3aolo^ioal Surray and it hog boon uaad in 

oatafcliahlng oorrclatlona botaaan such loga «ari tha oraniuai 

oontant of tho rockt* In TTlaok 1 a 100-foot adit wma driven ir 

the Top tlaok ahala (loaality LO301) on a ropoy bajla by tha



R ET I— ikvf 

Villoy Au^oritar la ortfor to fot bolk oaoplog of tin

to ?ooli2« iho oooond oblootUo, tJ tt of rtafrlnc 

r,^r<. <l;-a.r rT§ orlclA, ""^ cmrml gotlou Of tto rfialo, 

oooUoiw hvrt boo* vtotUd mi oorroIoiotU ttoroMplo 

toMWB •• aofv*^nU, h^rm boon x^od to soao tho OKIttamf 

%o dctonOao tu gaax^tjlo agt9 oad to prorldo o btflio tor

«Ko feodo t^oood ot ooo plooo with feooo «p»oo* ot othor 

. ThO ^bftlo ^»* al«o boon ••rood in nonalHorm^lo d«4oil ill 

of *^o «roM av>43.ad< 'JDO 01 vt wain ^urpvvnv o? v <« 

otuoloo to to loom iho oonHUooo ^1^ prvndlod *** tho 

^p oo fufih liifATamtlon aer h«lp in proipootlng 

on Q3Por1i» fcoarl ng bift 

rid.

* 'rootigo^ AC ? n TOMIOWOO or« nbowr^ on tho 

Block* 1. 39 4f ard !> h«vo DOOn «%v<tloH mad 

Mnpaoi ^ot«Mtloonar| Blooka 6 ond 7 hNvo boon 

otioolly byt «tudl«5 oolf »li^Uv« nt*ativi*i9ft*n 

boon *odo ir Mor<^ of pooolblo oVipplm *TOA« in u:e ;ai - •: 

oooUon of oooMvn TOBOBOMO ood la oovorol pwU of

RET• •, fc^aa £
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*f EMiWal 7«iutiaM i« a lonJUnrt aonoaly known a* taa 

fttiia, an* if urdafOaia Vy liaaetaMft *itati *ra baloa 

aHar than tha GhAttaaoaai atala* aa*ayt f*r

«D tlw «Mt «ld«, irUadt At •a«vmtd«M of •tout 1,000 

500 fact aboy* tlMi fiMU* lh« «!*• pf 

th« r«8LaUra tart FiqrM o^cr

«!*. Th« al^w torn th« Kin to th« But* 

nearly •y^ry^b^i^, *> that V.a O.atUmn^i *.tl« 10

in tfc« road «uta And In to* liMirmta wUr^allt of tha 

Tha '"-*n^r Fovlt Hlw^ on* *f tha laifar atraMt tNat

ulAdd Hia into tha fiMtn* baa ait a long, 

rtM» rtdad valla/ va^ioh t^iaat ttoa r>m%tatmoia abala for 

25 dlaa bade Uta tht MJU This larca i»-auifant hM a fordad an 

KKC timers fortanl u> svta v\a oliala for aatr alia* aart of

Ita ganaral ontayop

tha !^nuatAl« Valley la a lane fMO-rmr vallay ^oaa aorthavn 

balT la in Ximaim U&oofc 3)* It la tlia graaeo** araat oX * 

^iarp antiolina ^ich h«0 bata «paiad t» daptha of 1,500 ta 3,500 

faat t>«l7w ^*» •uTTaandiag ^uabarlavl Flataan*



SECRET

r»p*y of Ibt 

Tha ChatUooofa *al* of tt* firttrn fiUOattl 10* in tot

of YOoofc 1 oottalata of rtvo UthoXotie unit*. Theao unlit 

a* a «i>ala» and SOB* of ti- air oonjalnad ba&a* paralat ior Haqr 

cdlao «lth ralatlvolr «ll;ht varla^lona in thiafaiaooaa* Tho flol4 

MMM of thr unita aro ri^ran lr ^a tablo on Hit followlnr paot.

mlynt aiicntf u^at u.a UIW*VB oooton^ of

a flwn OJtdt la alao ooaonttaUy ordfon for amrv HUaat but that 

tha uranliaa contont of tt\a varloaa urlte la o*xara<datly dlffarOBt* 

odlar aoUttl roMi&a ara tfaoaa of fijao, ooooooajta, and 

broatdopoda* Tha tt^r oonodoo%t ara oo^laa toottv 

atxuatm'aa flca0oa«t ef anatlta, ara of «roat dlroralty, and 

ara u* ur^aovc parta or an tti4*taraiaaa tgrpa of artMU* rna 

oanodoota pandt datatlod stimU^raphia oonralaUoh«p bot tha 

lla«ala-llk« ahaJlla ara of llttla vtrarlcrap^do valoo* 9ot^ tha 

ooaadtttla ard t^a braehlopoda iirll:att thai tht ahala «** dapoaltod 

in aalt mtar. Tho ooaodoata IndloaU thai aott of tha 30 foot 

of olacfc j«Kala ^ n Hlo4lt 1 la of tJpf>ar DvronUn •«•» and that only 

tha top ia of JAaaiaolppUn and of tnuMlUoaal Devonian or

Tbo foIloainB Ufcla auanarlaaa data about tl.o a*a%tanoofa and 

•htlaa that ara tapoa1all> opplioa la to tt»at port of 

ItU In tha vieinltQr of Hloolr 1.



SECRET
**dt* of ttia Cktttanota rfiala 

tita

ahala 3 MO 0.00> 

Chaittanooga dhala

Dppar XU<* ^ala 17 11-40 .007 

Top Slack thala 7 1*»2> •'-

2 21-X) «005 

8 

7 

7 

awfaipa^ not

a, MA Top)

*«tT« b^t of tt** rodk

vtsth«r«l. A fm thin parUr,;;i of flit «r»

and MfoMdU Cor pyrlU) it nnapnn «• P^MF U&n ««rlt««r»t

n06ul«« vp to ftn io^i In ciiflMt^r* ?t* MaA tfial««

korof«n u> ctdt • pc%nlifflroo« odor 

br«k«nt and tldn l^f«r» or IMIMM of 9x99 bituatP aro

locally. Tht ttroo olala »r 1W arv •> «l«llmr that ary 

ooa or wa« ^ouia oaruy oo dlatinfolahad in aa laolotatf outorop

\y a atudyr of l%a oonaAoBta*

At tha ^aa« of th.a lofwar HUdr «MIaf raatli< on tha 

is • ttta aaniatona bad, aa wall aa
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inch** t)iiek btt oojpooly onfy atout ono ia4* thick, vhleh 

la ootopoitly for Ito portiatoneo itid thimoao* In a Ton plaooa 

It ta abatai. a oandotono rtoaoYleo >no feffdift oflfcdatoao 

whieto !• M oveh M 15 fo«t Uiiok on tnv w^fft dAo of *.<o 

tut la tMt Import it it Wrojod tho bMA MnUtono M it 

not boon tr»o«l fro* d>« cid« of 'b* ^«lc to tvo otver* 

Middl* Qn^ «iIti^ixK ocDEifftB ohlofly of 1 •-

of eilWtoat toctthor «l+«h a fwr thin ?

tdook ^•I«» A btrf of b«ntonlt« (&lt«r«l Tolnnic wih) 1 to 

iMh*» Utiok ^0 K«nw»A^ ;t wont noor v^» T op at tno 

It hM boon foBfld thrauetoit «o«t of tho

looolly in tho northor- port of Vo
i 

and 1ft tho outtuifv from. oore:*ol oil TA*\ well*

thooo Uro aroos. Tb* b«d nncoo fnai 0«O5 to 0.15 foot ia Vlck* 

r*oo. ood anporently had an om«t«rn or w5uthAfljt^oi •nor«o a a it 

va.otc«08 in ^-HL oiroau,OB« Tbo voiconio aoH appianonUjr 

in qutot votor for it it poraiotoat oad froo of ortinary 

•ontcry oatoiiala» It !• niaolag, ho*^«* T t?* on *?•«* of 200 

aqpaaro allUo in tho violfiiv °^ *ooa'Uuyt ^*aiarin Cou^i^ ^ort it 

«ao ayparoBtly orodod bofon d«pooiti«n of tho MUftdlo RUdc ohalo* 

An imeonforvit^ hao l^ooji Mon ot Iho top of t^o tflddlo 

in a fov plaooo* It 1« rooo^nisod at a lowojgio 

af tho JttdAo Oray bodov with *• cnc<) ao a third or

t > ^ ng ont <mt« tn «ott of tho on

ao ovi^Koo ol u-« uaoonfbralt^ hat boon loand and if or* dooo 

ojdot it ia of aloor loportanoo ao tho bontordto ia knoMi to bo



praMRt within 1*5 foot of the top of tha

Tho Mppor -4-aoK aoiLLs ooooLai**, xn «9*t of tha arom u 

OOftrtdaratioA, of tfcvo* aaraiattct It -holoclo unit* *4rh hara

ffUoIr tfiala

XOp Of "-Ml

oiatrrad at a fow plaoaa, bat no^iora d

it aaom t* Art ftsp* tJLt.n & f»»t or ao Into tha Vl4dl» Klaak

Iqroii aa mot M X to J iaatooj thiok ara aoro aoanoj

kb^va and balow* /it th« haaa of

•uoh «a 3 iaobta tfcdok, i^Hoh la

hAH

of

too parooptlia* «tlt -^rUnft bolt^ •• vidh AM a foot apart. At 

th* top 9f thla unit in dook 1 la a too^Oy or woc«» of 

, a ffxrt or loaa thick, *iiofc atomr^df la pho^hato

1 to U iMhon in lonftflt <H«M%arw Thia to^ju* thing 

to too aoattv aad ia cot pynoat in tht aont) era tlaroo •fourtEa 

of Ho<k 1, b«% to tha north in ^i« latituda of Covkarilla, 

north **«• of JBOooJi 4, it, !• ai^ral foot thiok.

TT* 
1



bot»

tb* Maury ahalo ifeioii fcaatUatolj ororlioo tr-o 

la a thin boddod ailtf «Ur» 1 to ^ f*«t *HLoJ*f that oontoino a 

fow phoaptAtto DOduloo* It it iiMannlj doocribart in tho 

ao boinf tfjUMidUc, bat t*at dnorol !• «lth«r rmi% o 

in tho 1IM07 of th* U«t«m ni^Ittd Ida ar«ft. ft* dry Dr^H ro«k 

* lUbt bOjkiA ir^r eeUr bat on a «Mth«r«l •orfM* it )^« a 

<MMt« ttMM tbdo^h it 1« oaOor 2 foot tM<akf to* Uius? lo 

througbont Uio 'fojvitaooo aroa «t-ioh if uoUr oos^dor* 

atlocw otooiuy It a0r* oXooo^y rooo^bloo tho nadorlyini 

do«ft tbolo tMn iho oforlyln,: for% »JBO oKort, OX 

roganlod it a« a »|pbor of tho Chattanoofo, tat it lo horo 

ooooicioroi to bo a oojttrat* f oivoUoA*

THo tart P^no ohort la a dlioooua Mtttotoiia 150 to 200 foot 

tM«k ard 10 oorocUUy roaittant to voathorlflR booaioo of tho 

•avBQLTe botia oi cnoTt* It !• of tutor oat horo primarily booauot 

it Ita o^foct oo tho oiplalto.Uon of Uio uadora/lnj ChottoBoaaja 

Aalo. ftrlofly, (1) it oauaoa tho ahalo to bo ovorlaia ia aoat 

plapoa cgr Oix) to 300 foot of aat«rialf (?) it la dlffloult to 

panteftto to drilli*«, (1} it If a fowddoblo oUtacla to atrip, 

piflf op^TOtlon*, acd (^) it afford* a atrotH roof fhr adidn§» 

lonoiljr a ui« ^aa%om *'itf daad foja a no&icor rooic as anon oo SO 

foot 4iiok9 unauiotaJ of foaalliforooo oilty and canty bodo, aad 

Xa>car« of erlnoidml liAoaftono 0010 of «Moti la ailloao&f» la 

prtoant Dot*oan 2.0 luuzj «d vio xypicml fort r^ja/

aorth0 aoyaalill/ la l^ituoar and Indiana^ tho 

ia ororlaln fey ^aair Mltr ahaloa 1tno%A aa tho ta



CofMdont f**ft*8 *ov tf*t all of th« Chattanooga up t« the 

of th» p^o^hato it of l^pp«r f'ovwian «««9 that V>« 

phatio tonfoo It of tpMitittenal D^ronlsr or Ml

•nl HiM. ^« TAwry IB of Ult^lfftppUn •«•» Ito other fe«dl« in 

tfct fhalo h«¥» boon u«od for aokiaf •tratt*r«phie

SECRET
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tao ailoiu highland 1-ta tho OMtorlff rog^oaol dip 

10 obeot J& foot por illo, bot aoqr Mil fo*tl« fold* «ro proovni* 

CfeooUonoblo t4*hNM*l* ftoulto fc*vin« A ftw foot of dioplioojofit 

ho*t boon obootvod ot a fow plao««« LopoJiglo foul to hovo boom 

im th+ wuthora port of HUofe 1 noor )torco^oo Folio 

oTilr « f^<yt or to« of ^iFtur^orf bluek ^ alo it prioait

v o cnr*T4ymg «A ^oicrj^ing ^uwwgiw** Tho oholo boo 

boo* o/footo4 oloorfioyo la tho aroo9 oo oi'ovn tgr drill ooroo 

LO-106 sni I/V113A ic ^ IrJb cU^konoUoo voro fowl in tho

itfi o/ ti.o ti'jhlKd II* ojpot ood 1ht 

forthor OMt, tho shole io ot doptht of TO *a ?,000 foot oad lUo

/lot oouopt for BOI? «or,Uc ilowoo*

In tHo SoquotoMf oBtlolino tho C?Attoooo«»t olonff with tho 

* rooo:of hoo boon or^oi uuoBid rfiorolT. I lore* fMclt

tHo anoj.0 on uio voot side or u o voaxoy* -^^ on u o 

ooat oldo tho otiolo boo oootojOy dipo of 5 to 35 AOJCTOOJ* MUMTOIIO 

loo'onglo ftoilt* or* aloo pr«o*nt and ti • bada aro oxioh oontortod 

loaolly to



of tho tfhalo 

Tbo u&ajtianoo£0. aoaio naa a nvU^iTmly anaU, aajount of olo/

Hottollo ttaawlal tnatltiita NT-A tha Y»12 laboratory at Oak UdtfO 

report craJLty ttet x&a a:^a±a ooz^aino only about ix> porocnt 

ia ^oot ooo*foiirU to on^ half tho aaonnt mlddh olay

-at suoh auartc la urooa t aa ailtt 

^11^ t>\l§ io ntbtrtantil man cw nr^ ̂  ̂ t ry asDori-aoca ar i^a adit

bito loot thoir gaufo in ono >foot run* 

to Hata two oata Af TiaahMp oil *afiopa on ooxnloa r>f tho

i l.'k'p*t>5 JO0 ^0*109} inAica.'i^ VIA^ o 

to 12 follono of oil oor too of rock 10 proaont, in adMiUon to 

15 poroont vooioaol oarboraoaoMi Aofitant* *Mc at !!attallo inllootoo 

that nonoUioyoMy noro oil ia rooovara: la t&aa tua noonw 

but to vaoovar thit aiftttUonal oil nay roaulro

^loHy of

Tbt UsrhV wd atdiM giy nilty bod* ham rot rot boon 

otaiio* in «ot»ilv b^ t^o/ or* proUtly oo^ioooi lovf^r of 

•lit *r*d tmrr flno qnnrto ono4*

In ttio TunBooooo portion of tho doqoKtalOo Vollo^ (JO** 3) 

tho «KT/ obalo, Uppor BOLock ^ •!•, ifldilo Qnv oiltotoao, ond

Block *!^lo howt boon roo^pdooi. Oonorollj tho tholo io «o 

oontortod «nA ttioMoii that no dotoilod impnoionU of U* 

unlta o«n bo oodo# but wtrolicrophlt otudioo indio*to that

SECRET
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tto* Mia Mrtfi belongs t» th* f.*3paT 81*0* afcal* rait. ;t 

LftejOltl** in ue voatrorn port or BUcfc 1 U» 

•lltat r* o*d Low Uaok **la art not

of 4«po«i'taa

of

itf not «ODol**lv« bet

4«ooiltl9f? took clAM IR 4 Lnire bdrfy of ^ultft and 

- . • 19 u« atr^ v^« flniftHi of th* 

•low r«t« of d^poAtiot^ th« p»rtil«im Md iMif^ndlr of 

bod of tttntonit* cv«r ft*v«t**} »>>^«tn4 •on«r« ^IM^ «d u •

c: re .:• %v. on •on »' allgip ^•ta> faaitMTM at fflppl* 

and toour ^aniMla all «ap»Pt 6«p mtf

do not

th*n lvX$ fWt tft^ It InllaaWd (1) by

do not ^nt d«^0^ icto U.« uMarl^lfiC tedtff (?; ty

,lch FM«« Wwo^gl^t th« MAcie ibal*, an! (J) 

of th» Mack ^ •!• MHT vo b«M of th« f«nwrtl«u If tho

ot refloat aa^or oruttal •oro»intgf ^ 4» ' »ro to 

thot tU Mt Wt4o« «^ *«!••* XootU^r tw or wro UJMI 

to wrtvr Iwvol but no^'^r* Mnrv thm • fow

VAt 1«V«1. Th« liJVUl*-Uk« fOf«U« rte

iwc^ ^.mt tho mtor in 

of tht blmok

SECRET
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ttf tho faMtioc or within a fow truth** of It, jtijgggUi that it* 

dopodUon inaatnBiii itoo*t taaodiwtaly nft» *uh&aiwnfM* if 

doop fittar w*r« i»*q«ir«d for hlaoir fful* »cqg*n«Uon» it MOM 

lllraty «h*l «»dh w>r* %ha* an iaeh of *

»• lonf p«rioA of

of ripplf M9«n HQT bo 

of th« «tli «hitf wwOd :,«t •••i»t or

!9 howoj^ •% «M oaat of 

to h»y« fit*

Th« fMi» load »l«K>tt

sle^y in q«i*t tot fallow witcr lr • 

frot of ounfi«tt< A ^tliov ojulet ••» 

for hua«r«i« of nil** in longlh »d br^dU MM %» 

• nliasto unlik* Vmt of todUQr, M «*enw llk« I^:OM of

on 

tlm •t^in U hvrt «d0%od in th* Blju-k ^ A!*

of ««^ oonditUM ^ould lovi inio fidkU of

out of yA*<* >>«ro« 

fon»tton i« HttOh tlilGfror %D th» «Mi from

•oft of tht doirlUl t^)l»«nM pnbghSr omo* fte

tho Hi^nlUt «whf wa» probo ly a B«ntl* tvoll

tho DOTMUR ^triod «1 vouOd •xplaln v Mnc of tf o

on»tlop Vm»r< tfe« er^t of tf* »rcti «r 

lovor urito are probatuj Aooa crMnsiYv ui vur 

tMmMt aivi fUMMM of tho ««di»OT]ta aro **&•&*& by
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that thoy varo rt^iaattai a XOT* vay fro* tfea 

iaal atatam or mutton* load oouroa of «>ft «f tfca 

tha rodan, and that only Mali Maanta of 4atrlt&l

tha nOWtQF awh» MvW dl^tiMI^ WMfeflRt

out off V the arofe*

ahnndaH% plant •attar aay ba tootti iiailin and 

It la i«t«paatln( in thla aoaaaattati %o r« an that tha 

parl§4 ma tha MM «han planta ara balltvad ta hava 

tttabUahad tJi«aalvaa oa tha floa«Uwta« ftiab aav pl«at lira 

and tha raaaltaTtt orfMia acida oonaalYatly eovld 

tha vrani«i actlvaly froi Ilia a»Ua and ra<!ka on tha 

and aidaA tta tranafar to tha aaa« Tha broad, *flU0* ULanl taa

•» fovl alth tha dacoapatAUai praduata of Mrina 

«ni of prUdtiva land planW t^at flay •arlna a»iaala could 

lira in it* Sow of th« oHwdant orjanle wtdrlal in Hva vitar 

M/ hare v»d tn affinity fop tha uranlvi aod abaottad Via aatal 

\h\i« c«m.nt it* aaauanlaUofl on ^ « a«a bottoa. It baa also 

that ela.78 of tha

*, F«. TOO* •aohaniaaa for tho fU^Uon of
n avHan^at 3aianoat uaw aar« vo* of pf*
290.

taka urarlifli atom Into tVtlr Molaettlaa ^7 aooa kiid of taao

<a: -^r^ £*•- Anlfli* As it i« rot knovo «hat kind of clay 

la proaaat In tha •fcala, ftert»«ar aM«datioh alai« « !• Una 

••«• uaalaaa at thii tlna»

ovtdanaa aqfgact* uiat vie •rattonc^ ----- in

very 01mAyf and it Maaa
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rich In

Other

bo o^poatad to bo low In 

ppHXy^ Jtor ttio ^uAn%l^ of uvanLm proooBfe In

of tho land cnA « doarlnc of tbo 00* valor*
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of eutarapa aa* «Mt on 

from intervals of 2 fart or law and, to far a*

bavt Vavi tar»ad BdMlr0| in T 

flr^ ••itii^ilV in HM «d«r of Uwir InytttifiU^ but

•B ar«ft «tt<ti votfd W ••ml mil «Rttr*Ir by CM^M Ami ArUl

drilling iKitiai»i VM 

f«r tw) oot^*f OM

Oil OMptqr'* viU at OnMUJU In W«rtfi It If «nd 3 

Uo «7«Ul4 oT tb€ ••^•ilt iBflibvi iadloaU th« 

«« tr* frot BXook 1 ta% ine3tti« «nplMi fn» tvo 

in BUok 5 «* tM OM (Mnr drUl 1MO« in m»dt 2|

J (tb« atq^rt^'ia 7all«r)j

a* LO-10,

ft-6% iH^ «U* 3M(a« looaUUo from V* IVoUu 

blookt art (ia«1fTWt«1 bor «»•• ooordiiMUa, aa Aw* AD tha

Th« looalltr

TNi k«r to tha ftrctlcraPdfi intermit it nlT«R In 

taa \ac^a oa ya^v b« JLUWTVUL 4-L voa nxaarwc ^or v^

at tha top of liia Top KUck ahala, but latar, ^tan thlckar
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I

Oreidun of the tf*<al*

a anall pert -* - x<ie aaaplee time far collected tare 

boon aamrefl for their wanly* content* end me*% of Uieee are 

Block* 1 and 3« ftxelyae* of rtren ahale v.rita tfiow

noeapreon ^&lionu.»y oi zw »»i» ipoald lead 

to eapootv T^o anreraco of all the anoloraee ror « giTen

•tratlirra^'c unlt9 *toe**«r, It ab^ot t'-.o aaae a* +>he a^alyaea of 

ooree am ov or rvalljr ireon aac^

£00 ntaBMT/ of Uiii 

of the anal^rtlcol data at honft* IB 

ntaatloaa nave been aoeo laatoed of 

Inatlona, vbore both nart araHAi !•, T^e tahle on

, wraniL^e* of tlia ar«lTe&a of aae^laa fron the different

u/JLta*

In«ifjfl«iettt analyaoa are at tuutt to Ratify «or oooelualooa 

henpieoBtAl c11«trlHition of thiO uraniiaR IB maf .TlTon 

in a&Aigraoo rron oifftrJJA outort^e of U-o earni 

utdte aer refloot om or •ore of tte fbllovloe faetorti (1) true 

difftrenoe la uranla* oootent, (2) aealrtloal errerev O) 

arroro, and (4) neatheilng of the rocks*

The ftret pooaiblll^r, trne differ•!•• In ureniiei 

aaaUte the ovelnfttlof of the other three faotoro.

lncood«tenalee ore entirely likely end 

, eapofrt ally for oaterlal of low erode* *• the

•an only be ooDald«red orMorate to eithla ploa or eljaia 0.001 or 

0*00? poroent, it ia obflooa that analyeoe oo the order of 0.006 

era e^)enlally jujoeptJIOe to thla Uidtetlon of ftoovmcjr. Cbaek

•nalyeoa henre alee rerealea oaaw dlooropMMloa of



don* pa!0ata)dU«2j *«d otr«f&Ujr on 

tha aatorop, •*? Infcroduoa certain varit&av* Tbr ma^la, if 

tha ujwdui !• aModat«d wit*: Mta»oa* ifiioh it praaart threoa>» 

out tfet rook but la loatHy tanaawirata* into diort 

few »iUlMter« UdA *i t^ «>«if • 

13f ooaXd ivn *m*+*\ hlfh «r lav 

«T bltvwo laortfv «w

Qr9 • *MU but

tht

of ftlt^rimr th« uf«ni«i cctiUni of 

tht ••tal i« fcnovo to b« r^dllj »oluM« la

, th«rti"or«, oontalnlnc 00^ •baoited from 

TTle acids obtalntd f)rom th« «oil 

from tht eniut *v 000 puL»e« and ooood

that 0ich wM^hflrlii^ fMtOFtf ATO 

outorop MBylii of th« Top 

nt mmniiMt but

(10-902) lUlim O^XTTX, *«d «MplM fran th« adltf 100 foot 

0*009 porooni*

of all th«09 pMiiMo vmrlmbl^t, it it not cmfo to 

tho btftl* of d«U <ov avrllA1-!*, that a rlrao nhala 

unit la a4jpdflo?ant23r rlchar or Xaanar at ooa outorop uian at 

another. A procran for 4atalla* aaapllj* at •^raral (4*Ma la 

bali^ oonatdarad ^Hah vou!4 r«t oaflly nhad 11 ̂ t an th« poaalbla 

fUW varUtaaa bat mOd alao ta^t tha raliabHity or v e 

labormtory aoalyaam^ Thla in tarn mild pondt aaf ar ooncTualona
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SB

diatrltation, of tha urania* Ikitil it ia avidant that
i

Httvant analytical vtloaa ara aipAfidHit, it aaaaa 

battar to diarac»rd thaa and to daml onljr «itb avaraca vaii^a ia

atrattcraptiia wnita of a civan

A cubla foot of arala Xa plaoa waUba ttout 14) pouttla* A

thorafora, aai^ia about 1.9 tf«rt tonap a l-7«rd bad 

an aera aevtaiiia about 9f 190 tona* asad tha aava bad

a a^uara atio eontalaa about 5fSflOfOOO tana of ahala* /.t 

0*007 paraant uroniia^ tha aw^RUvW crada of tt-a 0)»ti Baak 

•halo *i*lrooi tho« f*r r«pir%ad t a 1-yard bad «^r 1 aquara alia 

void noctaln about 4JO tona of Mtallla uyaali^ and tha «otira 

17 foot of tha Uppv Biaak Aala vould omitadUi about 

of qyartua par aqpara alia* In a'xait 70 aciuara vilaa in tha 

6 ailaa of Black 2^ i^ara avplaa ara aoat n)oaa1y 

tta ahala outoropa ara abova raattralr lavalt aad ^urt tha 

ia aiaontlaiy unlfnaa in grada aad Viidaiaaa9 thara appam 

to bo about 190fOQD toaa of topartJOB*

fa tha north^ ia Hlaak 4> m aMlyaaa ara «vaUahla9 tut tha 

bada of that aram hava thlokMaaaa nfapafaMa to U^aa ia TOaok 1« 

fUM oounta anciaat that tha crad« of tha tTala ia tha

ia about tfta aMa, and an oldar av^Oa looalitgr 

Juat Mrth of Blodk X^ dhm aiadlir gfadaa. It 

aaf a to pradiotf U^ara/ora, ia adtaiaa af
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that ir to. part of Btafc 4 vhloh lisa wt sad south of Ootftffrillo

•bout JJO *)usro Kilos ars underlain t? * alo oontsinii* on

•dktttiansl 225*000 tons of unaliau

Tr ttw sooth aid *ost, in »10ek 5 to abort ths latitodo of 

a aoBparo£lo arsa ia una<s-A»m qr osarly as •ush Oppor

Via* stials* an! fMior flold oounta aad a fsv nhosl.nsl snalysas 

InUoats it H»* • nr nlai (xattsnt auPioalust+ly eiual to that of 

tho URpor Bla<* of iJlocfc i. i«Vors, that tho 

UpjlOT Tlislr shala of this arsa oonlotM 930,000 tens of

In &aok 3, tho TsnnsisM oortlon of tho -flosjpstoh 

tho Uppor ffljaok •fotogos 13 fas* cmefc am oonMuis about 0.00€ 

psvoont of iiranlsjii It ososo likaiyf ^«r^roar«, Itet ta Blook 2f 

(tho lairs arsa bst^ssn Blook 3 and Bloska 1 and 5) thoro sro 

shaloo of jprads and tULoknaas oenparatls «o moos of tho odjsosnl 

n0s)co» This ballaf coto strcnt s^port froo tfcs (kiMUi «sll 

tha uppar 15 loot of ths *ala oontslns 0*008 

It is ftrthor prsdiotod9 bu% «ILQ «wn ^MS 

, that sa adoUti«ttal 1^500 »iuar* ailos in Blook 2 

aantaina on tho ordsr of 3^XX)fOOO taps of ttfmnUsi at dopths of 

300 to 9pOOO foot*

Xt is profcsfcl* that at*lo of oost>afm>U grodo and 

ualsrliso othsr srsaa in

CS t* /^ r^ r*' "T*
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OjAlt? f)0a v v.v i" ".4ie r»n bo 

blaotod olth «a> 0«rloua , and tho* It 00* bo 

wlthmit taklnf tfco erortor.nr tfhoartfaMe vaojajp or tfco 

liltatoao. Tfco Fort Pojno cncrt ia • iood roof ro?K mu^ m«j bo 

oxpootod to rtqolro rolotlvoly litHo 0apport and to pondt 

rolotlTsly llttl* 0urfaeo wctor to roooh tho wlnijwc 

A •outrwattwurd owjtoo01oa of tbo

wotoillno northoowt of whloli t^o Cti0t4BJ0MOfBi 0rvlo !• 

Ivvol of tf^o CovMr i0\H l^owowoiv^ rroM thl< \\f* 

tfott half too dlotoooo to tho oooaw of i^Mh 1 tho ahala 10 

OT«rlalB ffan«t«ll7 bv about 1§0 to 30O foot of tha Fort

* flky** AS' ^^^k^P'^MSlMBwV^B ^U&4% OArm^DUm^L0V& Oawao9QwaVaH01 •CPot^BBav^^^ah^T

proh* r ly arara^ao 100 to 150 foot noor tho wj0ir1iioo0t oorMr* IB 

tho acothoaat port of nook i aT0 otMr 0roa« ha^ifs? l^so to 230 

2OOw of owrv0jra\0ttA but ilA 'tho vlali&H^ of <UBa*yU9 Loao jaaoj tfio 

aroo 10 wttoh ooro tHooootod tor i^iiQiU thorn io •ypttoB% from tro

bo% color o fow hnadrod foot wlo^o. In tho oonaral vlolidtr «f

^a^a^ai 00010)MOfl0T0^00^BHAAt0Bj aOjBjB^0f0^0i%^Vi av avowaajBBjw^^0JwawaY %^000^0a00a^0Bai M^T^% 00. W% I afi^k or 00^BA.

boon 0j0oo la tho oroat of iatanalvo work for 

0raoa t Vvt tha Fort Payna la 00 root0tant 

thot o!00ot oioijal^ofo It 10 prooontt It foioto A owp ot looot 75 

foot ttdok ar>4 la o fbjvA4ablo o' otoolo to otri|Vli«*

In ajatlitfo taitaoiqr9 whoro tajok ohalay bodo Inatoad of tho 

Fort Pojao ohort onrllo tho blook aholot o fow hundrod willlom
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